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TEMPORARY VISION RESTORED TO A _ SIGHT- 
LESS EYE BY AN ACCIDENT. 


BY S. MITCHELL, M.D., HORNELLSVILLE, N. Y. 


Oculist and Aurist to St. James’ Mercy Hospital. 


Accidents to eyes that destroy the vision are so common 
that nearly every practitioner of medicine has a record of one 
or more cases of this sort indelibly stamped upon tie tablets 
of his memory; not so common, however, are the cases where 
vision has been restored to a sightless eye by an accident. 

Several oculists have reported cases that have come under 
their observation where quite useful vision has been restored 
to eyes that were blind from cataracts by the dislocation of 
the cataractous lens backward into the vitreous chamber. 
Sometimes through traumatism, but more often there was no 
history of any accident having occurred to the eye. In the 
majority of cases that have been reported, I think the disloca- 
tion has taken place while the person was asleep, brought 
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about no doubt by the weight of the lens causing a rupture of 
the wasted and weakened suspensory ligament while the per- 
son was in the recumbent position. 

All who have had much experience with the extraction of 
cataracts will have met with an occasional Morgagnian cata- 
ract where the suspensory ligament had become so frail that 
it was easily ruptured by the upward pressure of the vitreous, 
as the aqueuus escaped, and the lens thus been caused to pre- 
sent, at the section in the cornea, as soon as it was completed, 
and to be delivered, in its capsule, without much assistance 
from the operator. 

The following case, however, was not one blind from cata- 
ract, but occurred in an eye where the sight had been lost 
from the ravages of purulent ophthalmia, probably of gonor- 
rheeal origin. 

George W., a farmer, aged 45 years, married, living in an 
adjoining county, called on me Oct. 17, 1892, for treatment of 
his left eye. The most that he could tell about his trouble 
was, that abeut one week previous his eye became inflamed 


‘and painful. His family physician had prescribed something 


for a wash, and nearly all of his neighbors had each suggested 
a different poultice, but the trial of each in turn did not seem 
to improve thejeye, which fact was very evident to me when I 
looked upon the ruin they has fostered. 

When the bandages were removed from the suffering eye 
I found them saturated with thick, yellow pus, and the same 
oozing from between the swollen lids foretold the hopeless 
condition of the eye, ere I parted the lids to examine it. When 
I did so I found{great chemosis of the eye; the cornea necrotic, 
with a large central perforation, and the anterior chamber 
filled with pus. Vision, of course, was zero. I informed him of 
the hopeless condition of the eye, and advised its early excis- 
ion. 

The eye was freely washed with a solution of bichloride, 1 to 
2,000, and the same given to him, with instructions to keep 
the eye thoroughly cleansed with it. He called again on the 
afternoon of the second day, having returned to his farm in 
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the meantime. He was suffering great pain in the eye, which, 
he said had been greatly intensified by a blow received upon 
the eye that morning in the following manner: While attend- 
ing to his cattle, one of the animals dealt him a blow with its 
tail, the full force of the blow being received upon the suffer- 
ing eye, which was covered with a compress of cotton and 
bandage. 

Upon examining the eye I found that the blow had disloca- 
ted the crystalline lens and forced it forward into the perfora- 
tion in the cornea’ There it was resting in perfect position for 
sight, a thing of beauty amid all the corrupting influence sur- 
rounding it. 

My patient’s first exclamation was, as he opened the eye: 
“You can’t take that eye out! I can see you as plain as day 
with it.” True enough, he could see with it. I had him sit 
up and look at a card of test-type, and found the eye that two 
days previous was sightless and fast going to destruction was 
now possessed of vision ="*/xxx. 

He was quite jubilant over the matter, but I hastened to in- 
form him that this accidental return of vision was brought 
about by a circumstance that only marked another step toward 
the final doom of the eye. 

Two days later I again saw him and found that the lens had 
ruptured and, of course, the “window to his soul’ was forever 
darkened. I again urged enucleation, to which he consented. 
He returned home, after receiving instructions about watching 
the fellow eye for any symptoms of sympathetic irritation that 
might arise. 

At the end of ten days he again appeard at my office, ready 
now to have the eye removed, which was accordingly done the 
following day. No bandage was applied, the open treatment 
being followed. 

At the end of two days he was feeling so well that I allowed 
him to return home as he was anxious to be where he could 
look after his crops as well as his kine, which included among 
their number one, whose wonderful achievement in ophthal- 
mology is here recorded. 
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EYE-PARALYSES:.' 


BY JOHN AMORY JEFFRIES, M.D. 


[ This paper, which Dr. Jeffries had nearly finished at the time of his death, has 
been put in my hands to prepare for publication. Although I knew something of 
his intentions in regard to it, a study of the paper itself and of the mass of material 
which he had called on the subject has convinced me of the difficulty of completing 
the task as he would have done it. With the exception of a few verbal changes, I 
have done little except to prepare a bibliography from the notes which Dr. Jeff- 
ries left, and to indicate in brackets the references to illustrative cases. Not having 
the original articles at hand and depending almost wholly upon these notes I fear 
that the classification of the cases. which I have tried to make, is not always correct, 
and that it might not agree with Dr. Jeffries’ greater knowledge. I have added 
Bleuler’s diagram, which Dr. Jeffries had copied, probably with the intention of 
inserting it.—P. C K.] 


Probably every practitioner has at times been in doubt as to 
the nature of a case of eye-paralysis. The whole question is 
involved in practical difficulties. A patient complains of double 
vision; and it is evident, unless the case be one of monocular 
diplopia, that at least one of the twelve extrinsic muscles of 
the eyes is paretic. In theory, the changes in the relative 
position of the images in different parts of the visual field 
should lead to an accurate diagnosis; in practice, owing to the 
complex results produced when a number of muscles are aftect- 
ed, and tothe stupidity of patients, the result is often far 
trom satisfactory. Even when the eye distinctly lags in follow- 
ing an object, it may be difficult to determine the condition of 
the oblique muscles. When, as sometimes happens, the patient 


'Read before the Boston Medico-Psychological Society, March 17, 1892. 
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fixes with the paretic eye, there is danger that the trouble may 
be assigned to the wrong eye. The paretic eye is used for 
fixation when it has the best sight or when it is specially 
trained, as in the case of the right eye in surveyors. It is there- 
fore desirable to make a systematic study of every case of 
eye: paralysis with all the methods at our command. 

For this purpose it is necessary to have a pair of spectacles 
carrying plane glasses, one colorless, the other red, so that the 
color of the image may indicate to which eye it belongs. After 
assuring one’s self that the diplopia is not of monocular origin, 
by having the patient look first with one eye and then with the 
other, the whole field should be tested with some bright object, 
as a candle-light, and the result noted in a chartlike manner. 

The relative position of the images, their parallelism or obli- 
quity, the distance between them, and which is red, should 
be determined for at least three points directly in front of the 
patient, and for two tiers on each side representing half-way 
and full lateral vision. When, as is often the case, vision is 
impared as well as the motions of the eyeball, care must be 
taken lest monocular vision due to lack of vision in the peri- 
pheral portion of one retina be mistaken for proof of parallel 
vision. Ater this, near vision should be tested in the same 
way. 

The double inages had better be studied first, since they 
require close attention on the part of the patient and error is 
not easily recognized by the examiner. 

It must be borne in mind that lack of double vision does not 
prove the absence of paralysis. One of the images may be dis- 
regarded, lost, or there may be but one, as in cases of con- 
jugate paralysis, where there is constant parallelism of vision 
even though motion to one side is absolutely lost. 

This is hardly the place to go into the details of the position 
of the images. They have been so fully worked out and 
figured in the various works on the eye and nervous system as 
to be familiar to all. Those intereste.) in the difficult subject 
of double paralysis of the superior obliques will find the subject 
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elaborated in a recent article by Pflueger.'""* This paralysis is 
probably best recognized by the perimetric method. 

Next the motions of the eyes should be observed when 
following some object, as a finger, a piece of paper, or the like. 
With practice very slight deviations, from the normal can be 
recognized in this way. Not only the parallelism of vision, 
but the range of motion should be noted also the position of 
the lid, and whether it follows the pupil in looking down or 
not. Very good motor charts can be made by Landolt’s 
method in cases where the defect of motion is considerable. 
This consists simply in substituting a card with letters on it 
for the plain moving card of a perimeter, and after having in- 
structed the patient to followit as long as he can and still read 
the letters, slowly move the card from the centre to the peri- 
phery. The point where di-tinct vision ceases should be noted 
on any of the charts used in plotting out the field of vision. 
A muscular defect shows itself as a limitation in that part of 
the field towards which the weak muscle should have moved 
the eye. The method is based on the fact that the letters can- 
not be read unless their images fall on or very near the visual 
axis of eye. Those who have not used this method, might 
think that it was entirely dependent on the promptness and 
accuracy of the patient’s replies. This is not the case, as the 
reflections from the cornea render it very easy for the physi- 
cian to recognize the faintest motion of the eye. Of course, 
this method fails entirely in those relatively rare cases where 
the paralysis is dependent upon binocular vision. 

Several other factors remain to be determined which are 
more physiological in their nature; thus, it should be noted if 
there is any difference in the motion of the eye when its mate 
is covered. A quite marked or even complete paralysis may 
vanish at once if the other eye be covered, while in others the 
paralysis is only apparent after the other eye is closed. Second- 
ary deviation of the sound eye should be noted by placing a 
screen between the eye to be tested and the object gazed 
upon, and then removing it; if the deviation exists, the eye 
will be seen to fly back a few degrees as the object comes 
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into view. It is due to the correlated muscles of the sound 
eye rotating the eye beyond the parallel vision, from sympathy 
in the effort required to fix the object with the paretic one. 
Hence, the direction of the motion is that in which the other 
eye is weak. 

In making this test the screen should be held sufficiently 
near the eye to prevent fixation being performed by it and yet 
in such a way that the eye can be seen by the observer. The 
readjustment of vision is at times very quick, and the process 
may be finished before it can be noted. 

False projection, if well developed, is also a factor of con- 
siderable value. This—the failure properly to locate objects 
in space—is held to be due to our judging of the relation of 
objects to ourselves not primarily by the position of their 
images on our retine, but by the state of contraction of the 
extrinsic muscles of the eye. We first determine the direction 
of the objects falling in the line of distinct vision by the eye 
muscles and then locate the rest of the field by means of the 
relation of the peripheral images to the centre of t! e field. As 
a result of this, ifa smaJl object—say a pin stuck into a table 
—is fixed with the paretic eye and the patient be instructed to 
pick it up quickly the hand will miss the object and go too 
far in the direction towards which the motion of the eye is 
weak. Of course, in making this test, the other eye should be 
closed, the motion made rapidly, and the pin placed so as to 
involve the use of the affected muscle. When the paretic eye 
is closed, no false projection occurs, and the hand goes straight 
to the object. When both eyes are open, false projection in 
the oppcsite direction may result from overaction of the mus- 
cles of the healthy eye. When both eyes are affected, the 
last two tests often give most perplexing results. 

Besides the above, the reaction of the pupil to light, near 
vision, and sensations from the skin should be noted as well 
as the action of the ciliary muscles. Atthe time of, or short- 
ly after, the occurence of a poralysis, the eye is apt to deviate 
in the opposite direction, owing to the contraction of the anta- 
gonists, the same as in other parts of the body. But, in spite 
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of this, the eye is often able to move in the direction of the 
paralyzed muscle as far as the mid-point. 

The result of the examinations gives us a knowledge of the 
muscles paralyzed, the degree of paralysis, and the conditions 
under which it occurs. These facts have still to be correlated 
with what we know of the physiology of the eye, both normal 
and pathological, as well as with the results of clinical observa- 
tion and post-mortem examination before a full diagnosis can 
be made, and the physician be truly said to understand the 
case. A full diagnosis calls fora determination not only of 
the parts paralyzed, but also of the portions of the nervous 
system affected, and the nature of the affecting process. For- 
tunately for the patient, the second part of the diagnosis has 
little to do with treatment; only in surgical cases is an exact 
knowledge of the seat of disease called for by therapy. 

The physiology of the muscles of the eye is by no means a 
simple problem; not only do we have to explain how the mus 
cles bring the eyes into the proper position, but also to trace 
out the track through the nervous system by which this is 
affected. In the normal inactive state, where vision may be 
said to be in abeyance, the eyes rest in a mid-position and 
with nearly parallel visual axes. I say nearly, because on 
several occasions I have thought that the eyes did not corres- 
pond by a few degrees, the same as is common in the blind. 
Now, if an object to one side of the axis attract attention, the 
the eyes are at once turned so that their axes are brought to 
bear upon it. This is done by the equal and synchronous 
action of the internal rectus of one eye and the external rectus 
of the other,and if the object is not on a level with the eyes,by 
the action of the muscles turning the eye up or down (superior 
rectus and inferior oblique or the reverse). This process, late- 
ral conjugate deviation, has attracted much attention, and yet 
we do not know how it is brought about. Starting with the 
experiments of Mott and Schaefer *,”, ' and others, we know 
that th s motion is produced by stimulation of the middle por- 
tion of the frontal lobe just in front of the head area, the eyes 
turning to the opposite side. Again, stimulation in the visual 
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field in the occipital lobe causes the same motion, but in an 
opposite direction—that is, the eyes turn to the side stimula- 
ted. Lastly, if the seat in the occipital region where the eyes 
are turned to one side and that in the frontal region where the 
eyes are turned to the other are’stimulated synchronously with 
the same current, the motion induced by the frontal area pre- 
vails over that of the occipital. 

Over and above this, conjugate motion is liable to be induced 
by stimulation almost anywhere in the cortex. Such conjugate 
paralysis or deviation has been well recognized since the 
thesis of Prevost '* and is one of the most constant early symp- 
toms fo'lowing almost any sudden gross lesion of the cere- 
brum. During the comatose period, if there be any, the eyes 
will be found turned as if looking to the sound side. When con- 
sciousness returns, the eyes may still continue in their former 
position, or assume the normal one.. If still turned to one side, 
a true paralysis may exist, or the position may simply be one 
ofselection, the eyes being able to follow an object well to the 
opposite side. In either case the trouble usually vanishes in the 
course of a few hours or weeks, and the eyes return to a nor- 
mal state. Since in pontine trouble the paralysis is crossed 
with that of the limbs, the symptom is at times of value in lo- 
cating the lesion. 

In a small proporation of the cases the deviation remains 
constant, as a permanent paralysis, indicating that the motor 
region or fibres have been actually injured and not simply 
disturbed in their functions. Efforts have been made to use 
this symptom for purposes of localization, but so far with poor 
success. Thus Wernicke ™ holds that such a’paralysis coming 
on with a shock without loss of consciousness points to disease 
of the lower temporal region of the opposite side, and cites a 
few cases beside his own. They are, however, far from 
satisfactory. 

There is a small number of cases where disease of the 
frontal convolutions has been accomplished by disturbance or 
paralysis of the eyes of such nature as to suggest some close 
connection with the lesion, but they are far too few and vague 
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to justify any conclusions, though seeming to tally well with 
experiments on animals. 

As we do not know whence the motions of the eyes spring, 
it goes without saying that we do not know the course of the 
fibres conveying the impulse to the nuclei at the base of the 
brain. They probably pass down in the anterior part of the 
internal capsule and thence, via the pyramid tracts, to near 
the nuclei of the third nerve where they cross. Perlia '** de- 
scribes a set of fibres which, coming from the crus, turn and 
pass back along the raphe and then enter the nuclei from their 
free surface; these seem to be best explained as being the 
lower end of the cerebral fibres. The fibres to the sixth nuclei 
also probably crossed somewhere in the same region, since in 
pontine trouble paralysis of the sixth nerve is always on the 
same side as the lesion. The sixth nucleus is placed under 
the eminentia teres in the angle formed by the knee of the 
facial nerve. Its root fibres pass down and out; the course of 
its cerebral fibres is not known. 

Conjugate deviation in cases of pontine disease is of far more 
diagnostic value then when springing from disease higher up, 
and has, since Foville * first called attention to the subject, 
offered material for much discussion and many theories. In 
1885 Bleuler * collected the cases and made avery material 
contribution to our knowledge of the subject; recently I have 
been at some pains to go over the literature and have been 
able nearly to double the number of cases with autopsy col- 
lected by Bleuler. Even a brief citation of these would swell 
this article far beyond all limits, nor in view of Bleuler’s article 
is it necessary; but as they show several points of importance, 
a close summary is required. Owing to the internal recti 
being supplied by the third nerves, while the external recti 
receive their fibres from the sixth pair, lesions in the pons are 
liable to split up conjugate motion into its seperate elements. 

The following different states are found to exist: 

(1) Complete paralysis of one external rectus and the 
crossed internal rectus, so that neither muscle is capable of 
any motion, the eyes looking forward or to the other side 
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according to the state of the opposite pair of muscles. In 
these cases the eyes turn readily to the opposite side, up or 
down, but stop at the midline as if transfixed. 

(2) Precisely the same state as in the first condition except 
that the internal rectus acts perfectly for near or convergent 
vision. 

(3 When both eyes are open, the eye with the paralyzed 
internal rectus will not turn in for objects on the other side of 
the nose, but will if the other eye be covered. 

(4) The internal rectus will not act in conjugate, but will 
in near vision; the external rectus being normal. 

(5) Though devoid of any signs of conjugate paralysis we 
must consider simple nuclear sixth nerve paralysis as an ele- 
ment of conjugate paralysis. 

[Dr. Jeffries told me that he had ommitted to speak fully of 
the cases in this first class, in which the conjugate paralysis 
was complete. I find in his notes references to eleven cases, 
which seem to belong here: those of Leyden, “* Bernhardt, ° 
Ballet, ' Broadbent, '* Desnos, * Meyer, * Folville, * Garrel, * 
Wernicke, Mills, “* and Webber, ''.] 

In all these cases there destructive lesions which, as far as 
can be judged from the report, involved either a considerable 
area in the pons above the nucleus of the sixth nerve or in- 
volved the pons immediately below or in front of the sixth 
nucleus on the paralyzed side. 

In the second group of then cases [Kahler and Pick, “ 
Fereol, ** Vincentiis, '** Mills, ** Hofstetter,*' Grasset,’ Poubin, 
Blocq and Guinon, Finny, Graux, eight showed a le- 
sion just below or at the eminentia teres. It was in most cases 
small or at least did not effect much tissue in this region. In 
the other two, those of Mills, *° and Hofstetter, “' the lesion 
was a good-sized tumor in the upper quarter of the pons. The 
symptoms in the first case do not appear to have been in any 
way peculiar. In Hofstetter’s case there was simply a paresis 
of conjugate motion and no deviation to the opposite side. 

I have only found five cases [Bleuler, * (two), Spitzka, '* 
Quioc, '’ Samelsohn, '**] where it is clearly stated that the eye 
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‘with the paralyzed internal rectus turned, as in conjugate mo- 
tion, to the other side when the other eye was covered. This 
is how this comes about. To all appearances the suppression 
of the eye with the paralyzed external rectus restores power 
in the other, as if its weakness were due to sympathy and not 
to actual paralysis; but such an explanation not only fails to 
explain, but stands in marked contrast to peripheral paralysis 
of the sixth nerve where this action does not occur. There is 
nothing peculiar in the autopsies; in two there were tumors of 
moderate size below the sixth nucleus. In Bleuler’s, * two 
cases the tubercles, though diffuse, especially attacked the 
sixth nucleus. In Spitzka’s, ' the tumor, though extensive, 
apparently spared the floor of the ventricle along the raphe. 

The only way out of the difficulty is to assume that the ap- 
parent conjugate motion in monocular vision is in reality a con- 
vergent motion substituted in its place. In this case we might 
expect the covered eye also to turn in and the pupils to con- 
tract. If either occured, it would be fair to hold the point de- 
monstrated. Unfortunately, in none of the cases has either 
been noted. But there are cases without autopsy, evidently 
of the same nature, in which this has been found to be the 
case. Also the obverse is known to occur in paralysis of con- 
vergence. If this view be correct, this group is really iden- 
tical with the preceding. 

There are three cases which apparently belong to the fourth 
group. Koechhin, ™ reports the case of a boy three years old 
who after a month’s sickness developed a decided deviation of 
the right eye to the right, and left facial paralysis. The tongue 
was projected straight; the pupils were equal; the limbs nor- 
mal and the mind clear; pulse 112. After the paralysis had 
existed fora month, meningeal symptoms developed, and the 
child died. At the autopsy the only possible cause found for 
the paralysis was a tubercle adhering by its base to the floor 
of the fourth ventricle on the left side at the level of the angle 
formed by cerebellar peduncles. The region of the third 
nerve nuclei was normal. 

Hunnius “ reports the case of a man forty years old who 
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had appoplexy. Two days later, up and down motion of the 
eyes was normal. There was absolute loss of power in the 
left external rectus, and the two internal recti; convergence 
and binocular vision could only be executed with difficulty (!); 
left conjugate motion lost; left eye in mid-position; right turned 
out forty degrees. Spinal myosis; marked dysarthria; right 
hemiplegia. Paralysis of right facial, the upper branch being 
least affected, and right hypoglossus. Head carried turned to 
the right, but can be turned anywhere. Mind clear, vision 
good, no nystagmus. By the fifth day the left eye had turned 
in a little, and the right was not turned so far out, only parallel 
to left. No other change. Death from pneumonia on the 
twelfth day. All the cranial nerves normal; softening in the 
left half of the pons beginning back of its anterior limit and 
most extensive inthe middle. Part of the sixth root apparent- 
ly implicated, but not the nucleus. Pyramidal tract entirely 
destroyed. 

In the third case reported by Schuetz 
years old, after two weeks of weakness, wis suddenly seized 


' a woman forty-eight 


with paralysis and difficulty of speech, without loss of consci- 
ousness. On the fourth day there was diffuse headache, ster- 
torous respiration, rapid pulse, but no cedema. She under- 
stood well, but spoke with difficulty. The head was freely 
moved, there was ptosis on the right, and the left eye did not 
turn in and down with the right; otherwise, motions of eyes 
normal. The pupils were small, the left angle of the mouth 
paretic, the tongue turned to the left. There was slight rigidity 
of all four limbs, and the right were paralyzed. At autopsy 
the vessels were found contorted, the ventricles enlarged, the 


the ependyma thickened, and a pair of small cysts the size of 


peas inthe thalami. Also in the upper half of the pons an 
irregular hemorrhage, larger than a hazel-nut, in the region 
of the left seventh nucleus, which spared the lower parts on 
the left of the right half of the pons. 

In the first case Guebler * has already given the interpre- 
tation accepted by me; the second case belongs, as far as loss 
of left conjugate motion is concerned, to the second group. 
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It is only the internal rectus of the left eye which is here of 
interest. This acted in convergence and not in conjugate 
motion. The presumption is that the fibres of the third nerve 


system, affected in association with the system of the sixth 
nerve in conjugate motion, were here affected alone; but the 
autopsies are too vague to aid in plotting out the position of 
the fibres. 
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There is one case (Eichhorst *) of simple deviation of the 
eyes and no paralysis due toa lesion inthe pons. A man 
forty-seven years old and a syphilitic, fell in coma after a 
few hours of moderate pain in the head. On return of con- 
sciousness there was right hemiplegia, motor aphasia, relaxa- 
tion of right side of palate, right facial paralysis, dysphagia. 
The face and eyes were both turned to the right, but could be 
moved freely in any direction. There was also a tendency to 
lie on the right side. The pupils were much contracted and 
the light reflexes lost. Sensorium free. Death occured on 
the eighth day. A clot was found in the anterior part of the 
basilar artery, and the pons was very soft in the anterior part 
of the left half. The softening extending nearly to the floor 
of the fourth ventrical. The cerebellar peduncles were nor- 
mal. A fissure of the basal surface of the pons show that the 
softening involved the lower half of the crus. 

To my mind, this is not a case of conjugate paralysis but 
one of forced rotation to the right, a symptom frequently 
associated with conjugate paralysis. There was no paralysis 


EXPLANATION OF FIGURE (FROM BLEULER.) 


Optic tracts. 

R R’, Cortical centres. 

a @, Abducens nuclei. 

é#, Internal rectus nuclei. 

S S’, Point where the internal rectus fibres bend. 


1, Lesion producing Prévost’s symptom. 

2. 3, Lesions producing paralysis of one abducens and the opposite internal 
rectus for all movements. 

4, Lesion producing paralysis of one abducens and weakness of the opposite in- 
ternal rectus for all movements. 

5, Paralysis of left abducens, absolute defect of right internal rectus for associated 
lateral movements, weakness of both internal recti for convergence. 

6, Paralysis of abducens and inactivity of opposite internal rectus for lateral 
movements only. 

7, Total paralysis of opposite internal rectus. 


a, Double abducens paralysis. 
B, Paralysis of convergence. 
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of the eyes. All the cranial nerves affected were on the same 
side as the hemiplegia, and the figure in spite of the text shows 
the lesions to be in the crus. 

Since a central paralysis of the sixth nerve is an essential 
part of a conjugate paralysis, they are best considered in this 
connection. Bleuler * has classed a case reported by Grasset 
“ among those of conjugate paralysis, which to my mind 
belongs to this group. The head, eyes, and body turned to 
the right, but the right eye could be turned to the left, while 
the left could not. Autopsy showed several small sarcomas, 
two of these being in the left half of the pons. This case 
seems to be in reality one of conjugate deviation of the eyes 
to the right and paralysis of the left sixth nerve. 

My collection of simple paralysis of the sixth nerve depen- 
dent upon injury in the pons offers nothing peculiar in their 
character. There does not seem tobe any point of distinction 
in action between the different parts of this system. In all, i! 
not from the first, there have been before long other symptoms 
pointing to the pons. Some cases have begun as conjugate 
paralysis, and then become simple sixth paralysis; in others 
the obverse has been the case. In the first group the lesion 
has been a hemorrhage at the eminentia teres. I have myself 
seen the two states alternate from time to time. Though 
there is no autopsy, a brief summary is given, as the case is of 
some interest. (No record of this case.) 

Considerable ingenuity has been spent upon the explanation 
of the mechanism of conjugate paralysis, and various theories 
evolved. Most of these involve either the existence of a spe- 
cial nucleus beside the sixth nucleus for conjugate motion or 
fibres arising from the sixth nucleus and ending somewhere in 
the line tor the internal rectus, either in the nucleus of the 
third nerve or the nerve itself. . No one has pointed out the 
nucleus barring Gowers,“ who suggests the olivary body, but 
as this is healthy in many of the cases it needs no considera- 
tion. The various fibre tracts have been pointed out by one 
or another, but not in such a way as to convince the doubter. 
None of these hypotheses stand in harmony with the facts. 
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Bleuler has advanced a theory which was compatible wiih 
the facts up to his time of writing, and it holds good for the 
more recent cases. According to this, the fibres run direct from 
the cortex to their respective root nuclei, but there are two 
sets of fibres for the internal rectus, one for conjugate vision 
and one for near vision; the fibres run down as separate bun- 
dles below their nucleus close to the sixth nucleus, and then 
turn back and cross to their nucleus. There is no physiolo- 
gical objection to this theory, and it coincides well with the 
results of pathological investigations—indeed, it was built up 
from the best summary there is on the subject. It does de- 
mand the two sets of fibres, semething not held to exist in any 
other part. On the whole I believe it to be the best working 
theory we have. The only other way of looking at it seems 
to be that there is but one set of fibres, these going close to 
the sixth nucleus, but that the impulses descending from above 
in conjugate and near vision are different, and that the conju- 
gate impulse is more easily interrupted than the near vision 
impulse; the nearest analogy being the different results ob- 
tained by the stimulation of a nerve as shown by Hooper and 
Bowditch, and the selection of the extensor muscles in most 
_hemiplegias, Any such theory of course ignores the idea that 
each muscle is represented by certain nerve fibres, cells and 
areas, which transmit the force after the style of a complex 
system of bell cords,—an idea which seems in silence to be 
creeping into neurology, but does not tally well with complete 
recovery after resection of a nerve. One can hardly imagine 
that in these cases the cells in the cord establish their old rela- 
tions with the muscles. If not, and the pull cord theory be 
correct, utter confusion should result when any motion is 
attempted. 

Whatever the theory may be, the practical point remains 
that all cases of partial conjugate paralysis so tar reported have 
depended upon lesions of the pons. 

A few cases with autopsy have been reported in which con- 
jugate paralysis of up or down, but not of lateral motion existed 
[ Thomsen, Nieden. ‘* Hoppe, * Henoch, ** Gee]. Of these 
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I have collected a few cases and have been unable to procure 
the records of several others. Some are cases of pure paralysis 
of up or down motion, others are complicated by other pare- 
ses, but nevertheless this form of conjugate paralysis was the 
leading factor in the case. In all of these a lesion has been 
found at the level of the nuclei of the third pair, and in all but 
Thomsen’s'™ case the disease has been central. As this case 
is of extreme interest it is given in detail. 

A man, forty-eight years old, slowly developed the following 
state: Viscera nosmal, mind feeble; pupils small, right larger 
than left, a trace of the light reaction in the left, but none in 
the right. Lids drop in rest, but can be well opened. Both 
eyes moved to a normal extent to the right, to the left, or 
down, but always with nystagmus. A marked paralysis on 
looking up, the eyes turning scarcely above the horizontal 
plane. Monocular vision the same, except that the right eye 
is less movable than the left. No changes in the state of the 
eyes to death one month later. The arms were weak and 
tremulous, the legs weak and slightly spastic with normal 
knee-jerks, but ankle clonus. The urine escaped at times, and 
the gait was unsteady and spastic. Autopsy revealed a mo- 
derate amount of chronic meningitis, thickening of the epen- 
dyma, a few sclerotic patches in the cord, and a partial dege- 
neration of both the anterior and posterior roots. Also a 
gumma at the point of exit of the third nerves between the 
corpora mammillaria and the crura. In the left only a small 
portion of the crus and substantia nigra were affected, while 
on the right the growth involved the lower portion of the red 
nucleus, the median third of the substantia nigra, and iess of 
the crus. The right third nerve was extensively degenerated, 
the left but slightly. The nuclei ofthe third nerve were normal. 

Thomsen classes the case as one of peripheral paralysis, 
which to my mind is a mistake. Though the lesion was peri- 
pheral to the nuclei, it was still in the brain. The substantia 
nigra and red nucleus can hardly be called peripheral struct- 
ures. It seems clear that the lesion involved the nerve fibres 
destined for the superior and inferior recti. 
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The only other associated motion of the eyes is that of con- 
vergence in near vision. In this motion the eyes both bring 
their axes to bear on the subject, and owing to its nearness 
the axes converge. Contraction of the pupil and accommoda- 
tion are normally associated with it. Commonly the object 
looked at in near vision is in front of the face, and hence 
the contraction of the internal recti are approximately sym- 
metrical; but even in running the eye acrossa page this sym- 
metry is broken. The extent to which lateral near vision can 
be practised appears to be very variable. In some cases as 
soon as the object is passed but a slight distance to either 
side of the nose, the pupil dilates, vision is poor, and the 
eyes become parallel, indicating the substitution of conjugate 
for convergent vision. In other cases the object can be carried 
so far to one side that one eye looks at the nose and the other 
is well turned out before the break comes. In all whom I have 
examined, even with the other eye covered, near vision does 
not occur when the object is far to one side. 

A good many cases of paralysis of near vision have been re- 
ported, but unfortunately as yet there are no autopsies. 
[Cases by Barel,* Ferles, Parinau, Peters, '* Stolting, '° 
Grafe, * Pilz, "* De Watteville,* and Binsler.*] Some of the 
cases are suggestive of an hysterical state, but the mass of 
them point to gross disease. A centre of convergence has 
been assumed to exist in the anterior part of the third nuclei, 
but as yet nothing definite has been shown. Hensen and 
Voelckers’ ** experiments—which do not tally with others—at 
the most do not demonstrate a centre; irritation at a point of 
crossing of fibres would produce the same effect. Thus, if, as 
suggested above, the fibres governing convergence come down 
to near the sixth nucleus, ascend and cross to their nuclei, sti- 
mulation at this crossing wou!d produce convergence. What- 
ever the mechanism this paralysis is just the obverse of lateral 
conjugate paralysis. With both eyes open, neither will turn in 
but cover one and the other comes in at once, while the 
covered turns out to a parallel position. The case reported 
by Binsler* may be taken as a typical example. A band-man 
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previously well, ran to an appointment, and while blowing on 
the horn, suddenly lost sight of the music and had to stop 
playing. Careful examination showed that distant vision was 
good, but near vision poor and accompanied by crossed diplo- 
pia. When one eye was covered, the other turned in well for 
near vision, the covered eye turning out at the same time. The 
right pupil reacted to light, but did not to accommodation, 
Sense of cold less distinct on the right side than on the left. 
No other symptoms, no change in six months. 

We have left to consider the great mass of eye paralysis, 
which simply affect one or more muscles and do not tend to 
select associated functions. In these cases we are deprived 
af a most valuable guide in localization, and are obliged to 
fall back on what other symptoms may be present, and a few 
isolated points of value. As is now well known, the nuclei of 
of the fourth nerves lie just behind those of the third nerves, 
and practically forma unit with them. The nerves themselves, 
however, instead of passing down from the nuclei to the lower 
surface of the pons, go upand cross above the aqueduct before 
issuing from the brain. Asa result, the crossing gives an oc- 
casion for double fourth nerve paralysis, without involvement 
of the other nerves; which the peripheral course of the nerves 
does not readily lend itself to. Though no cases of the isola- 
ted paralysis of the superior obliques have been reported, there 
are those of Christ’s " and others in which this symptom has 
been used with good success. 

There are few other factors of importance in the distribution 
of the paralysis. Mauthner"“' and others have held that a peri- 
pheral paralysis of the nerve trunk was complete or practically 
evenly distributed among the various muscles supplied by the 
nerve, while a paralysis due to disease in the base of the brain 
was commonly incomplete or irregularly distributed. Thus 
the intrinsic muscles of the eyealone might be affected or some 
of the muscles of the third and not the others; the reason being 
that while the nerve is compact and small and therefore not 
easily partly affected, the nuclei of the third nerves are strung 
along the floor of the aqueduct and the posterior part of the 
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third ventricle in the form of several sub-nuclei. Various ef- 
forts have been made to determine the functions of these sub- 
nuclei, but so far little, if anything, beyond speculative results 
has been obtained. Anatomy shows that there is a median 
nucleus common to both third nerves, and that posterior dorsal 
nucleus sends fibres across the raphe to the opposite third 
nerve. Asa general axiom Mauthner’s position is undoubtedly 
true; but, as the case of Thomsen already cited '* and the fol- 
lowing show, it is not absolute. Oppenheim '”’ has reported 
two cases of brain tumor which appear properly to belong here. 
In the one there was paresis of the right third and sixth nerves, 
and of the left internal rectus from a tumor the size of an ap- 
ple chiefly in the basal part of the right frontal lobe, but ex- 
tending some to the left frental lobe. In the other there was 
complete paralysis of right internal rectus with a tumor in the 
right temporal lobe which pressed upon the lower parts of the 
brain and third nerve. Meyer’s “ cases of multiple neuritis 
also bear on this point. 

Another symptom of value is the variableness of the para- 
lysis. Most true, peripheral paralyses tend to run a definite 
course, and do not change rapidly, indeed from minute to 
minute, as is not uncommon in central cases. This is natur- 
ally explained by the nerves being little more than conductors, 
acting when isolated from the body, while the centres discharge 
and generate force. Asa result of this it is not rare to see a 
slight paresis grow during the course of an examination into 
a paralysis, and new paresis develop. From the same cause 
the paresis is apt to show itself at night or evening and not in 
the morning. 

But the above characteristics are of use in only a small part 
of the cases; in the majority we must rely on the general symp- 
toms and etiology for our diagnosis. There are a number cf 
diseases which from their importance require consideration. 

In tabes, as has long been known, there is frequently a his- 
tory of transitory diplopia during the prodromal period. A 
patient sees double on and off, just for a moment, particu- 
larly at night. The time is fixed partly by the causes already 
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referred to, and partly by the fact that lamps afford a close test 
of the eyes. When the eyes are tested no signs of paralysis 
are detected. In another group, usually more advanced, a 
positive paralysis exists, an external rectus is weak, convergence 
is poor, or they see double in the upper stories of the houses 
as they pass along the street. These paralyses may in their 
turn pass off in a few days, give place to others, or remain 
fixed, The origin of these fugacious paralyses is not known, 
but their significance when combined with previous syphilitic 
infection is gravely suggestive of tabes to follow. The more 
fixed paralyses are apparently due to a mixture of causes, the 
most common being a thickening of the ependyma and an ex- 
tension of the process into the nuclei and fibre tracts; another 
is syphilitic infiltration about the roots of the nerves before 
they are combined into a compact bundle. Endarteritis and 
its results do not apparently play an important part in these 
early paralyses. 

The later and general paralyses of the eye occuring in tabes 
are usually classed as cases of ophthalmoplegia. These are 
characterized by their irregular distributions, extent- and 
persistency. 

Paralysis of the eye muscles is by no means rare in cases of 
multiple sclerosis. Uhthoff ' found seventeen cases in a hun- 
dred. These cases are classed as follows: Two of double 
sixth paralysis, four of single sixth, three of third nerve, all 
partial; two of lateral conjugate, one of two conjugate, three 
of convergence, and two of ophthalmoplegia externa. It will 
be noticed that the paralyses are all limited, do not tend to in- 
clude the whole of the third nerve, but only affect one or two 
muscles, or an associated motion. They tend to be more 
closely limited than in tabes. 

Tumors involving the corpora quadrigemina, the pineal or 
pituitary gland are very apt to cause paralysis in the branches 
of the third, together with a peculiar form of ataxia and im- 
pairment of sight, but there is nothing in the paralysis itself to 
indicate the nature of the lesion, except perhaps in cases of 
paralysis of up-and-down motion. The diagnosis of the uature 
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of the lesion must be based on the general symptoms of tumor 
and the fact that other lesions are rare in this locality. Ina 
summary of 29 cases Christ ' found paralysis of the third nerve 
in 22, of the fourth in six, and of the sixth in nine cases. 

The so-called cases of ophthalmoplegia externa require no- 
tice. In 1879 Hutchinson “ called attention to a group of 
cases in which a progressive fairly symmetrical paralysis of 
the muscles of the eye-balls formed a predominant symptom 
among a group of scattered bulbar paralyses and general cere- 
bralsymptoms. Since then the limits of this group have been 
extended so as to cover all general eye paralyses apparently 
of central origin and thus any value which may have attached 
to the name has been lost. To-day a diagnosis of ophthal- 
moplegia is about as significant as one of stomach-ache. The 
twenty odd cases in which there are fairly good autopsy re- 
ports, some being monuments of labor, skill and knowledge, 
show a great variety of processes. 

A few groups, however, can be separated out, with a fair 
degree of accuracy: 

First, there are the cases of polio-encephalitis of Wernicke 
represented by Gayet’s case, “° Wernicke’s'™ three cases, and 
Thomsen’s '* two cases. In these cases there was but little 
paralysis except of the eyes, but in all mental disturbance, 
active delirium or somnolence, a staggeriny ataxic gait, tremor 
and the general signs of severe brain disease. At the autopsy 
a marked injection of the vessels, and numerous miliary hemor- 
rhages throughout the central gray matter of the third ventri- 
cle, aqueduct, and fourth ventricle have been the principal 
trouble. The process has also in some cases been diffused 
in the whole of this region. In others, more or less extensive 
degeneration of the nuclei has also been present. 

In Hutchinson’s case “* the process is given as a nuclear de- 
generation, the same as in muscular atrophy, a pathology with 
which the symptoms well accorded. Some of the cases of 
diphtheritic paralysis also appear to partake of the same nature 
though peripheral trouble is present. These cases are slower 
than those of Wernicke’s group, and lack the high degree of 
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vascular change and acute symptoms, but seem to be Allied 
to them by a certain amount of vascular change and the 
nuclear degeneration. 

A second class is represented by the cases of Duboys,® 
Eisenlohr,*” and Bristowe,'’ in which careful microscopic ex- 
amination gave negative results. In character they ail differ: 
the first was recurrent trouble, the second like a bulbar case, 
while in the third there were signs of Graves’ disease and much 
suggesting hysteria. 

The rest of the cases depend on all sorts of gross lesions, 
as Etter’s*' with myelitis, Sutter’s'" with tumor, Buzzard’s" 
with syphilitic endarteritis (?), while the changes occurring in 
company with tabes, multiple sclerosis, and general paralysis 
make up the rest. 

Dufour * has summarized the mass of reported cases of 
ophthalmoplegia externa or nuclear palsies, from which the 
following figures are taken. Males 122, females 41. Before 
the fifteenth year, 23; in the next fifteen 35; and from thence 
to the sixty-ninth year 67 cases. Total, 125. Of 183 cases 
31 had previous cerebro-spinal disease, 74 syphilis, diphtheria, 
diabetes, or the like, and 78 were in health. 

Disease at the base of the skull often causes more or less 
paralysis of the eyes, as in tubercular meningitis and the so- 
called syphilitic meningitis. Asa rule in the first any eye 
paralysis is of late date, and accompanied by affection of other 
nerves in a way suggesting a disease of the membranes, as 
well as by general constitutional symptoms. But this is no 
law, as the following case of Seitz'* proves. A man of forty 
years went to bed well and woke up inthe morning witha 
complete paralysis of the right third nerve. He later developed 
the full signs of tubercular meningitis from which he died. 
The autopsy showed nothing remarkable to explain the early 
eye paralysis. Syphilitic disease of the membranes is usually 
in reality a more or less diffuse gummatons or round cell 
growth, springing from the dura, and often lying between the 
dura and the skull. By creeping along the base of the skull 
and crowding the foramina such growths, though of small 
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mass, can produce great mischief. It is equally true in these 
cases, as in others of syphilitic origin, that fever is conspi- 
cuous by its absence, while nocturnal pain and insomnia 
predominate. Unverricht’s case'* is a type of how a small 
amount of tumor can produce much mischief. In the other 
case the disease at the surface of the base is combined with 
central trouble depending on disease of the vessels or the 
neuroglia, as in the case carefully studied by Siemerling.'* 

Other tumors in the same region produce the same effects, 
but tend by pressure to cause paralyses of the body as well as 
optic neuritis. They also tend to a unilateral distribution, to 
picked paralysis of the fifth nerve, with neuralgia, as well as 
to involve the nerves in series as they run along the base of the 
skull. 

There are still but few cases of recurrent paralysis ofa 
third nerve with autopsy reported. (Richter,'” Weiss, '” 
Fiedler * two). In all of these, in spite of the various theories 
advanced, some form of local disease of the nerve has been 
found as tubercle, fibroma, meningitis. These cases have not 
been true recurrent paralysis, since there has been a certain 
amount of paresis between the spells. They are cases of pare- 
sis of the third nerve with recurrent exacerbations. The spells 
are apt to be accompanied or preceeded by pain, vomiting, 
and confusion. 

Until lately there has been more or less feeling that the eyes 
were exempt in cases of multiple neuritis, a position exploded 
by the cases of Pal,"” as well as by that of Meyer.** The last 
case is of special interest, as it partook of the character of an 
ophthalmoplegia. A man forty-two years old, suffering from 
chronic bronchitis and bronchiectasis developed a paralysis of 
all the muscles of the eyeballs and the levators of the lids, but 
with no paralysis of the pupils. Anesthesia of the cornea, 
paresthesia of the back and limbs, and dysphagia soon deve- 
loped, shortly after which death occurred. A careful micro- 
scopic examination failed to show any diseasa of the brain, but 
did demonstrate an extensive multiple neuritis. The third, 
fourth, and sixth nerves were degenerated, while the facials, 


if 
ll 


396 JOURNAL OF OPHTHALMOLOGY. 


hyoglossals, glossopharyngeals and many spinal nerves were 
partially degenerated. 

In disease of the orbit the paralysis may be general, accord- 
ing to accepted doctrine, or localized in certain branches of the 
third nerve; but our knowledge of the subject is very meagre. 
The foramina themselves offer opportunity for trouble by the 
growth of exostoses, while fracture is not a rare cause of 
trouble. With so-called rheumatic paralyses of the eye mus- 
cles, so commonly referred to, I have nad little or no experi- 
ence. Of some fifty or sixty cases of which I have records, 
there is but one which can fairly be considered as belonging 
to this group if it exist. This case was seen but once, and was 
so classed from lack of any indications. It goes without say- 
ing that the probabilities of syphilis were great. The only 
autopsy made in the allied facial trouble (Minkowski”) revealed 
a general degeneration of the whole nerve, and no signs of 
rheumatism. Had other nerves been affected, the case would 
have been one of multiple neuritis. 

There are a few other factors which require mention from 
the danger of their being overlooked, as congenital imperfec- 
tions of motion due to paralysis, as in the cases of conjugate 
paralysis reported by Graefe* and ochers, to imperfect insertion 
of the muscles or, to disease in the muscles and tissue of the 
orbit. Of the latter I have seen one case (following influenza) 
in which there was much limitation of motion of the eyeballs, 
intense pain, deep tenderness, fever, pupils not affected, which 
recovered in ten days. 

Ptosis, though not due to paralysis of a muscle of an eyeball 
is so closely connected with these as to require notice. The 
lid is raised by two muscles, the levator palpebrz supplied by 
the third nerve and unstrpped fibres supplied by sympathetic 
fibres. Paralysis of the latter is not so very rare, judging from 
the slight dropping of the lid during a spell of hemicrania, 
and in tabetics. A slight congenital drooping of the upper lid 
is also by no means uncommon. This state is of importance 
chiefly from the possibility of its being mistaken for a true 
ptosis. The obverse condition is seen in the failure of the lid 
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to follow the pupil down and the wide palpebral fissure of 
Graves’ disease. 

True ptosies is a different affair and is a sign of importance 
as a danger signal rather than as a factor in diagnosis. It is 
commonly present in the early stages of hemiplegia from any 
cause, and has much the same significance as conjugate devia- 
tion of the eyes. Some writers have endeavored to localize a 
special centre for the lid in the temporal region, but have 
failed to make out a strong case. Barring the cerebral cases, 
ptosis occurs with paralysis of the third nerve, from almost 
any cause, and is often the first sign. A patient wakes up with 
slight drooping of one lid, and in the course of a few hours to 
months the other parts supplied by the third nerve are in- 
volved. Either the nerve to the lid is more exposed to disease, 
or owing to its position and constant work defects in the muscle 
are more easily recognized. However this may be, a picked 
paralysis of one muscle supplied by the third nerve is very 
rare and quite surely will be followed by others. The danger 
is that the physician may overlook or slight the paralysis and 
thus receive a disagreeable surprise. 

No reference has been made to treatment, since, with so 
many different processes involved it would open up a wide 
field. The process causing the paralysis is the object to be 
aimed at, not the paralysis. My own feeling is that where the 
cause is not apparent, an eye paralysis is very apt to be of 
syphilitic origin, and as such to suggest antisyphilitic treatment. 
There is little pathological evidence at hand, but this view 
seems in accord with the growing sentiment of those who have 
paid most attention to the subject. Unfortunately it does not 
follow that because an eye paralysis has symphilitic basis, 
treatment will do any good. 

To sum up. 

1 All cases of lateral conjugate paralysis are of central 
origin. 

2. When the paralysis is on the same side as other 
paralysis the lesion is on the opposite side of the brain. Such 
paralyses as a rule are transitory and follow almost any sud- 
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den lesion, and often only show themselves asa_ prevailing 
position of the eye, and not as a true paralysis or even paresis, 

3. When the paralysis is crossed with the paralyses below, 
the lesion is in the pons-medulla region. 

The above three are equally true of spasms. 

4. A gradual development of conjugate paralysis clearly 
points to the region of the sixth nucleus of the same side as 
affected. 

5. Paralysis of up or down motions or both motions indi- 
cate disease in the region of the corpora quadrigemina, at the 
point of exit. 

6. Reasoning from analogy, paralysis of convergence points 
to disease in the central gray below the aqueduct, but as yet 
autopsies are lacking. 

7. Picked paralysis of parts of a third nerve strongly sug- 
gests central disease, but is not proof of it. 

8. A majority of the cases of eye paralysis occur in the 
syphilitic. 

9. A paralysis which changes rapidly, quickly showing 
fatigue, is probably central in origin. 

10. Transitory paralysis in the syphilitic is strongly sugges- 
tive of future tabes. 

11. An eye paralysis, however simple it may se m, is 
always a just cause for suspicion of trouble to come, and de- 
mands a prompt and thorough examination of the patient. 

12. There is no evidence that there is any form of connec- 
tion between the sixth nucleus and the third, except in the 
cerebrum. 
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